The practice of routinely evaluating the portal vein as part of a right upper quadrant sonography study may have value as a screening mechanism for portal vein thrombosis. Difficulties arise in differentiating thrombosis from tumor as the source of portal vein obstruction. This case study of portal tumor thrombosis (PTT) due to hepatocellular carcinoma is a good example of the use of multiple modalities to arrive at the definitive diagnosis. Many studies have been conducted on the effectiveness of magnetic resonance imaging and computed tomography on the accurate diagnosis of PTT, but few cases have been reported that used a multimodality approach.
Key words: hepatocellular carcinoma, portal tumor thrombosis, color Doppler Portal vein thrombosis is a concern when evaluating the liver for suspected diminished portal vein flow or reversal of flow. In our practice, we have instituted a protocol of incorporating a portal vein duplex examination on all of our patients. This interesting patient case combined the use of sonography, color Doppler, and spectral Doppler to propose the diagnosis of portal vein thrombosis on a routine right upper quadrant sonography examination. For this patient, it was a helpful diagnostic pickup, but due to the extent and severity of cirrhosis, the heptocellular carcinoma was not as easily discerned by sonography. The sonographic demonstration of a suspected portal vein thrombosis led to a further investigation of the liver by magnetic resonance imaging (MRI) and culminated with the correct diagnosis of portal tumor thrombosis (PTT) due to hepatocellular carcinoma (HCC). This is the background with which we present this case study, as it makes use of sonography, color Doppler, MRI, and computed tomography (CT) to complete the diagnosis for this patient.
Case Presentation
A patient in his 40s presented himself for a return visit to the Emergency Department with the chief complaint of shortness of breath. The patient was noted to have developed a fever of 103 degrees and had periods of incoherence. He was admitted on this particular emergency room visit due to complaints of shortness of breath, some right upper quadrant pain, and vomiting over the past day.
The patient's past medical history is that he suffered with asthma and was seen in the emergency room one week prior with similar symptoms. He had a negative emergency room sonography examination of the right upper quadrant. The patient continued to complain of shortness of breath and continuous right upper quadrant pain.
A chest x-ray revealed that the patient was suffering from localized left lower lobe pneumonia, but his upright and flat abdominal x-ray was unremarkable. His elevated white blood cell count and right upper quadrant tenderness made the admitting physician suspicious for cholecystitis; therefore, a right upper quadrant sonogram was ordered.
A right upper quadrant sonogram was preformed on a GE Logic 500 with a 3.0-MHz curved-array transducer. Multiple longitudinal and transverse images of the right upper quadrant were obtained. A color and spectral Doppler analysis of the portal vein flow was conducted. Sonography demonstrated a soft tissue density within the portal vein ( Fig. 1 ). This was consistent with portal vein thrombosis ( Fig. 2 ). Images of the liver with sonography appeared unremarkable, although the liver appeared to attenuate much of the sound beam ( Fig. 3) . Because there was a related possibility of hepatocellular carcinoma causing thrombosis, an MRI of the liver was suggested.
The next day, an MRI of the abdomen with and without gadolinium was conducted. Axial and fatsaturated coronal single-shot fast-spin echo T2weighted and axial FMPSPGR T1-weighted images without fat saturation were obtained using in-phase and out-of-phase sequences. A precontrast fatsaturated FMPSPGR T1-weighted sequence was also obtained. Following the administration of intravenous gadolinium, axial FMPSPGR T1weighted images were obtained dynamically in the arterial and portal venous phases of enhancement. An axial fat-suppressed FMPSPR sequence was obtained in the equilibrium phase. In addition, delayed coronal gadolinium-enhanced fat-saturated FMPSPGR images were obtained. A slice thickness of 8 mm and an interslice gap of 2 mm were obtained through the liver for all sequences.
The resulting MRI study demonstrated a multifocal carcinoma involving both right and left lobes with a dominant mass lesion in the right hepatic lobe. There was portal vein tumor thrombosis in the main portal vein, throughout the right portal venous system, and, to a lesser degree, in the left portal venous system. There were also a number of satellite nodules throughout the right and left hepatic lobes, reflecting either metastatic disease or simultaneous primary multifocal heptocellular carcinoma. There were some features of cirrhosis, including lobular contours. The pleural veins appeared normal.
The next day, the clinical service requested a CT-guided liver biopsy to determine the exact eti-ology of the liver mass (Fig. 4) . The patient underwent the procedure, and the core biopsy samples were sent to pathology for confirmation. The pathology report described the use of immunostains that demonstrated large cells that were positive for polyclonal CEA and CD10 and focally positive for hepatocyte. These findings were compatible with the diagnosis of hepatocellular carcinoma. A background of fibrosis (confirmed with trichrome stain) with bile duct proliferation was also consistent with cirrhosis.
Discussion
It is common to receive physician requests for portal vein Doppler to evaluate a suspected thrombosis, but it is not often that an unsuspected tumor is discovered. Of the cases of portal tumor throm- bosis (PTT) that have been reported, the most common causes are neoplasms of the liver, pancreas, and gastrointestinal tract.
A Medline search of the recent literature revealed the rare occasions that PTT has been reported. Sniderman 1 reported a case of hepatocellular carcinoma with portal vein tumor thrombosis. An additional case of PTT presented with tumor invading the portal vein from the pancreas. 2 The sensitivity of color Doppler, angiography, and CT in making a diagnosis of pancreatic tumor averages 73%. 2 The literature review accompanying this case points to the difficulty in making the diagnosis of PTT routinely with a single modality. 2 The final origin for PTT is from the gastrointestinal tract, which has been reported in two studies. 3, 4 Among these studies, the most unique is a Japanese study 4 that discovered all seven of their PTT cases successfully with color Doppler sonography.
Some attempts have been made to evaluate the effectiveness of duplex sonography in detecting PTT. Two studies assessed results with color Doppler and successfully diagnosed PTT. 5, 6 Of these two studies, the Lithuanian study was the most interesting: color Doppler indicated PTT in four out of eight patients and also documented the direction of blood flow. 6 CT has been the modality of choice in making this diagnosis, and it has been advocated in studies documenting diagnostic accuracy. 7, 8 The Tublin study reports the successful use of CT to differentiate PTT as malignant versus benign. In this study, CT correlated more frequently with the histological results and was more accurate in making the diagnosis in 42 out of 58 patients. 8 PTT arising from the pancreas has received more research attention-specifically, in the use of sonography-in making an accurate diagnosis. Two studies were conducted to look at the accuracy of diagnosing PTT arising from pancreatic carcinoma. In the first study, sonography, CT, angiography, and endoscopic sonography were used in a group of 91 patients with pancreatic carcinoma. 9 PTT was detected by endoscopic sonography with 92% accuracy, which was better than any other modality. An Italian study was similarly conducted using just CT and color Doppler sonography to assess the accuracy of diagnosing PTT in a group of pancreatic cancer patients. 10 The sensitivity of CT was found to be 98%, and it was reported that CT was the gold standard for diagnosis. This study concluded that color Doppler added very little to the diagnosis compared to the CT studies.
MRI has also been used to make a reliable diagnosis of PTT that arises from pancreatic cancer. 11, 12 The prognosis for patients with PTT with HCC is poor, unfortunately, but new attempts are being made to give palliative relief to these patients. In a recent study from Japan, a patient's life was extended for six years, nine months after a lateral segmentectomy with tumor thrombectomy through the incised left first branch of the portal vein. 13 In addition, an intraoperative ethanol injection was given for residual intrahepatic metastatic hepatic tumors. A hepatic arterial infusion of an anticancer drug with Lipiodol, an intraportal continuous infusion of 5-FU, and percutaneous ethanol injection therapy were performed during the follow-up periods. Another treatment option, which has been suggested with some success for these patients, is transcatheter arterial embolization (TAE). In a recent study, 13 patients with PTT with HCC underwent TAE and showed increased survival rates compared to those who opted not to have the angiographic procedure. 14
Conclusions
With alternative palliative procedures providing promising extensions to some patients' lives, the routine use of sonography, color Doppler, and spectral Doppler of the portal vein could prove to be an important screening tool for portal vein thrombosis resulting from tumor occlusion. A literature review provides evidence indicating that patients with PTT arising from HCC may be assisted with a quicker diagnosis by using the combination of sonography, color Doppler, spectral Doppler, CT, and MRI for a multimodality diagnosis. This case illustrates that point.
